HPLC conditions
The Waters column was used at ambient temperature to purify the Part I and full histone tail employing gradient 1 and the Part II employing gradient 2. Solvents were: buffer A (aqueous) 0.1% TFA in H2O; buffer B (organic) 0.1% TFA in 9:1 Acetonitrile/H2O. The elution rate was 5 mL/min. Column wash 0% B -3min
Statistical Evaluation of the Orthogonality of Separations Across Charge States
To assess the orthogonality of separations across charge states, we found the EC values at maximum signal intensity for trimethylated, acetylated, and phosphorylated variants in each (Table S1 ) and statistically tested their pairwise linear correlation between every charge state and all others. The analysis has utilized the R stats package, with the cor.test() function at default settings using the statistics based on Pearson's product moment correlation coefficient (Table S2) . Of the 30 charge state pairs, only two exhibited significant correlations (p < 0.05): me3 tails at z = 9 and 12 and p tails at z = 8 and 10. The adjustment for multiple testing (using the Benjamini-Hochbeck method implemented in p.adjust() function) has produced the final answer of no significant correlation.
Results and Discussion
Figures Figure S1 . FAIMS spectra for all 18 PTM localization variants of monomethylated (me), trimethylated (me3), acetylated (ac), and phosphorylated (p) histone tail ions in this work (charge states z = 8 -12). 
